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DETAILED ACTION 
Comments 

1 . The Examiner notes that the methods recited in the claims are disclosed by the 
Applicant as known methods, such as disclosed by EP 1 005 078 A1 and WO 99/47731 
(see pages 1-3, 10, 12, and 13 of the instant disclosure). The instant claims recite the 
use of these methods in the alternative depending upon a testing step to determine if 
voids are present in the attempted method; when a void is detected, one of the other 
methods is attempted. Since the method requires a minimum of a single electroplating 
method and a single testing step, it appears that the novelty of the invention is the step 
of testing the electroplated device for voids. 

Drawings 

2. Figure 1 should be designated by a legend such as --Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). A proposed drawing correction 
or corrected drawings are required in reply to the Office action to avoid abandonment of 
the application. The objection to the drawings will not be held in abeyance. 

Claim Objections 

3. Claims 1 and 12 are objected to because of the following informalities: 

a. In claim 1 at line 2, please change "seed layer comprising, comprising" to 
-seed layer, comprising-. 

b. In claim 12 at line 1 , please change "the method" to -The method-. 
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Appropriate correction is required. 

Claim Rejections - 35 USC §102 

4. Tlie following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1 , 2 and 14 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Sai<amoto et al. (U.S. Pat. No. 5,788,830). 

Regarding claims 1 and 14, Sakamoto et al. disclose a method for electroplating 
a plurality of electronic devices, which have through-holes (apertures) (col. 1, lines 6- 
10). Each device has a surface comprising copper or a copper alloy, which is 
equivalent to the seed layer recited in the instant claims (col. 2, lines 2-24; col. 3, line 56 
to col. 4, line 3). A metal layer is electroplated on the copper or copper alloy layer to 
create a void-free layer, which includes the interior of the through-holes (col. 5, lines 30- 
54). The device is then tested using a backlight test and a solder shock test, 
substituting oil for solder, to ascertain that the plating layer is void free (col. 7, lines 44- 
51). Since the electroplating process disclosed creates void-free electroplating layers, 
the process is sufficient to electroplate devices without voids, i.e., there is no need to 
continue with alternative methods. 

Regarding claim 2, the conductive layer (seed layer) is comprised of copper or 
copper alloy (col. 2, lines 2-24). 
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Since Sakamoto et al. teacties the minimum process limitations required in the 
limitations of the instant claims, the reference is deemed to be anticipatory. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1 -5, 7-11,1 3-1 6, 1 8. and 1 9 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over EP 1 005 078 Al , herein referred to as EP '078, in view of either 
Sakamoto et al. (U.S. Pat. No. 5,788,830) or Carano et al. (U.S. Pat. No. 6.375,731). 

Regarding claims 1,8, 14, and 19, EP '078 discloses a method of electroplating 
electronic devices, wherein each device has openings with high aspect ratios and a 
copper-containing seed layer (col. 3, lines 21-31). A cathodic activation step reduces 
copper oxide on the seed layer (col. 4, lines 37-58). A copper film is electroplated over 
the seed layer (col. 6, lines 18-35). The cathodic activation step reduces the likelihood 
of void formation and allows the plating of material within the opening "without having to 
worry about void formation" (col. 7, lines 19-23). 

Regarding claim 2, the seed layer comprises copper and copper oxide (col. 5, 
line 58 to col. 6, line 5). 

Regarding claims 3, 9, and 15, the electronic devices comprise wafers (col. 3, 
lines 34-38). 
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Regarding claims 4, 1 0 and 1 6, the device further comprises a barrier layer (col. 
3, lines 48-52). 

Regarding claims 5 and 11 , the barrier layer may comprise tantalum, titanium, 
molybdenum, cobalt, nitrides of those materials, or the like (col. 3, lines 48-52). 

Regarding claims 7, 13, and 18, the openings have an aspect ratio of at least 2:1 
(col. 3, lines 45-47). 

The method of EP '078 differs from the instant invention because EP '078 does 
not disclose a step of testing the electronic device for voids, and if voids are found, 
using additional seed repair steps, as recited in claims 1,8, 14, and 19. 

EP '078 discloses that the electroplated have a low likelihood of voids (col. 7, 
lines 19-23). In order to determine if the electroplated layers have a low likelihood of 
voids, some form of test must be performed to determine the presence or absence of 
voids. Both Sakamoto et al. and Caraho et al. disclose the use of tests to test for voids. 
Sakamoto et al. teach the use of backlight tests and solder shock tests to test for voids 
(col. 7, lines 44-51 ). Carano et al. teach the use of a hot oil thermal shock test to test 
for voids (col. 7, lines 58-62). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of EP '078 to test the electroplated 
layer for voids to confirm that the electroplated layers are indeed void-free as taught by 
Sakamoto et al. and Carano et al. because voids can decrease the reliability of 
electronic devices and testing for voids determines that the voids are not present. 
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Since the metliod of EP '078 does not create voids, seed layer repair steps are 
not necessary, and ttie combination meets the minimum process limitations required by 
the instant claims. 

8. Claims 6, 12, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over EP 1 005 078 A1 in view of either Sakamoto et al. (U.S. Pat. No. 5,788,830) or 
Carano et al. (U.S. Pat. No. 6,375,731), as applied above to claims 1-5, 7-1 1 , 13-16, 18, 
and 19, and further in view of either Reid (U.S. Pat. No. 6,024,857) or Andricacos et al. 
(U.S. Pat. No. 6,395,164). 

EP '078 and Sakamoto et al. or Carano et al. describe a method having the 
limitations recited in claims 1-5, 7-11, 13-16, 18, and 19, as explained above in section 
7. EP '078 further teaches, "Semiconductor devices continue to be shrunk to smaller 
dimensions" (col. 1, lines 12-14). 

The method described by EP '078 and Sakamoto et al. or Carano et al. differs 
from the instant invention because they do not disclose that the apertures have a width 
less than or equal to 1 [jm. as recited in claims 6, 12, and 17. 

Reid discloses an electroplating method for plating void-free metal layers within 
apertures having aspect ratios of 4:1 or greater and dimensions less than 0.25 pm (col. 
3, lines 4-12; col. 8, lines 12-30). 

Andricacos et al. disclose a seed repair method for forming a seed layer that is 
subsequently electroplated (col. 1, lines 42-51). The method is used for apertures 
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having dimensions less tlian 0.25 and aspect ratios greater than 3:1 (col. 1, lines 
28-33). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have used the method described by EP '078 and Sakamoto et 
al. or Carano et al. to plate apertures having a width of less than 1 |jm as taught by both 
Reid and Andricacos et al. because smaller apertures lead to faster and smaller 
electronic devices and Reid and Andricacos et al. teach that such apertures can be 
similarly electroplated in a void-free manner. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Pat. No. 6,197,181 issued to Chen. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian L. Mutschler whose telephone number is (571) 
272-1 341 . The examiner can normally be reached on Monday-Friday from 7:30am to 
4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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